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Abstract (Basic). ^. .. 

Prodn. of fructosyl amino acid oxidase enzyme (I), which acts on 
both fructosyl lysine and fructosyl valine, comprises culturing a 
(l)-producing Fusarium strain in a medium contg. fructosyl lysine. Also 
claimed is a process for producing (I) by culturing a fungus in a 
medium contg. an opt. protected fructosyl amino acid and/or a glycated 

protein. , . , . ..... . 

USE - (I) is useful in assays for amadori cpds. in which the sample 
is contacted with (I) and the amt. of 02 consumed or the amt. of H202 
generated is measured (claimed). Such assays are esp. useful for 
determining glycated protein or fructosamine levels in body fluid 
samples, e.g. for diagnosis or monitoring of diabetes. They may also be 
used for food analysis. 
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[Bill] m''£B£^5j-#S.TMp'?.^^Wfe75FJfgtcWffi 

>v V >?>'S.t//3?.{i7/^^' h i/yL-N ° - Z - 1/ v^V^W 
l#i^fet?d$#1-'5 r <k Id J: 0 F AODS.U«:7i^- 



1 

^^^-t^y-^V 'pJ^m O^usarium) ODSSt^/U^ h -> 

1 W^<D7/Ui^ h 'yjVT 5 / 10 

[1^113] ^/u^' hv-zi^yi^v-^WStfl^^^ ^^>'^=' 
— ;^ t y v?>-S.i//XJiN « - z - y 10 0 

~ 1 5 o^ic*5v >T 3 ~ 6 o5>Pb^;^^ h ^ u-y''$aa-r 

5 C .k Id J; Iff^HS. h v'/^y v>:^S.O«/X(± 

Y v'yV'N " - Z - y 1 cr>-CS>5tS 

->j:^.7t?/V'A • f . sp. y =-(IFO NO. 5880) (Fusarium oxyspo 
rum f. sp. lini) . 71^ y A • v'><.*?/l' A • f. sp. 20 
./^^J? ^ ;^ (IFO NO. 4468) ( Fusarium oxysparum f. sp. bata 
tas) . y^^)^J>.' ^^i/^^K/l--^ • f. sp. =^'<^ A(IF 
0 NO. 4471) (Fusarium oxysporum f. sp. niveum) . 7-t>-y 
^M. • is-^^yy^.-ifs)VU •f.sp.-}'^}^V~'>MlFO NO. 6 
384) (Fusarium oxysporum f. sp. cucuroerinum) ^ 7"^" V 
^M. • yM-zy:^^/l-M. • f. sp. c ^-^-t-^dFO NO. no 
6) ( Fusarium oxysporum f. sp. melongenae) , y I? A 
• :^^->;^zK>'VA • f. sp. Tl^dFO NO. 9964) (Fusarium 
oxysporum f. sp. apii) . y-*)- ^) -i^ ' ;t=^->:^^/l'i>. • 
f. sp. t°::^(IFO NO. 9971) ( Fusarium oxysporumf . sp. pin 30 

1) :atN*7ify • ;^^v^J^*?/^i^ • f. sp. yy:ifv=^ 

(IFO NO. 31180) (Fusarium oxysporum f. sp. fragariae) 

2) ^^pHtt4. 0~1 3. O. ^pHH8. 5X'h 
<0 ; 

3) ^®fi«<42 0~5 0\:. 3Bi?g^»i3 0~3 5r 

4) iP^—^^—v^y ^ 2 0 0 p g *fflV ^fc^Vu^j^T' 
fij^bfca^. :5H^»i**)10 6, 00 0 (106kD 

a) "CfcOo 

mmi/:5nt9>y<^(Dmm^-^'n-t^^mx\ ^ 



mm^S - 15 AG 7 2. 
2 

h v-yu y v^^'S.U^/Xfi^/i-i^ h v'/i'N - Z - y v^>' 

ift*iS8] T^Ky'fb-^^^^i-^.sm.k. fg* 

l^ik^Sy:^. fo-Sv Hi^/Wr^' 5 >-co:^«c J: to fj: 

r t ^#ja:t-rsfS*iS8te®(7>*fe 
[fS*iI 1 o ] 1 h v-zuT =: y 

[fSiitis 1 1 ] ^w-i$.'!ii^<^m\^^ ofiiso^/ 

[0001] 

})<>J^m CFusarium) (Dm^)fk(Oy/Ui^ h->/i-T ^ ym 
[0 0 0 2] 

-et-i. iZ/v^t— tr^y xjtzj--^ k y {t;^ 



( 

3 

[0 0 0 31 t^5fes h-y^b^co^fijfei: UTfi. 
jijjgjgfi^^cJ-r h^^^^^-— ^*IJffl-r-5:^S [Chromato 
gr.Sci. 10:659(1979)] . j}^^J'®SSr)g^$-ti:fc@«^*0 
J6/c7i7 7A^ffl(/^^:*fe [Clin. Chem. 28:2088-2094(198 

2) ] . 1:^»ib [Clin. Chem. 26: 1598-1602(1980)]. fit 

l?-&i:'(*;St?SrfiJffl-r5>:^S [j j c la 18: 620(199 

3) ,1ll^'i*^ 16 : 33-37(1993)], hf-S^OpJ 

[Clin. Chira. Acta 127: 87-95 (1982)], ^:t^<^i^ 

i::'-;/-/wgf&fflv^TK{b'#Jtfe^irr^;^[ciin.chi 

mActa 112: 197-204 (1981)]^^eif;5»^^^^XV^^);^5, 

[0 0 0 4] mm<Dm-t^mE. (ss. sjs. « 

?r2lii?5^o]ESt(ci^Wi-5 r t t^X'^ ^^tt^h. mm 

-5^tlfS;55^i^^^^XV^5 (ea^fi. #:i^¥5-3.3 9 
9 7^<iM. #^¥6 - 6 5 3 0 Q-^iir^, #W^2 - 
1 9 5 9 0 0-§-^«. !!*W¥3 - 1 5 5 7 8 0^<m. 
!itM¥4-4 8 7 4^^«l. #i»¥5-l 9 2 1 9 3-i- 

-^^^ !t#r,fl2p6 - 4 6 8 4 6 ^<tm c $ 

(it^p^ip2 - 1 9 5 8 9 9^^x>W, W»§¥2 - 19 5 9 
0 0^<im. 1#W¥5 - 1 9 2 1 9 3^4^f«, ^Tji^e 
-4 6 8 4 6-§-;5^«) „ 

[ 0 0 0 5 1 Ky it'k^nm\\:M7mm^^^^M 

R'-C0-CH2-NH-R2 + O2 + HsO-* 
R'-CO-CHO + R2-NH2 + H2O2 

1 . h v-^vr 5: y i?:^-=^- v'^^—- : => y ^^^ii'T 
y (Corynebacterium) S (ftii¥5 - 3 3 9 9 7 

m<tW- 6-6 5 300 ^<tm) . T 
7.m. ( Aspergillus) mWi^^- 1 5 5 7 8 

2 . yjX-PY 'y)^T ^ lyy"^' y ,* — fe' ; V i^yjR (Ca 
ndida) i.m'm- 6-4 6 846 ^-'m^ o 



3) it#P^8- 1 5 4 6 7 2 

4 

3 . T-zUi? h ->/UT 5: y ^5^^^ : -=^-> y ■> ^JR 
(Penicillium) (4*r*W^4 - 4 8 7 4-§-i^J^<. 

4. ^hT5:^;^v':5^— : = y y 9^^, 

JS (^$§B¥5-192 1 9 3-§-^!i^ 

5 . T/U^/l' y S^:^— If : J . Biol, aem, 239#, % 379 
0-3796H (1964^) 

[0006] 

10 m^im&k-r^^'^\ L;6^u'fe*5ib. z.^h(nmm 

T/vy^V. *mb-^-=e^D tf>RO«V/U:{' h-y-5>T?fo 

i^{t:r/i-7'5Mi^:/^<i?^'1'<75y v>v^S(^£ 

^345^bT±fife§*^■5 [J. Biol. Ch 
an. 261:13542-13545(1986)] „ mit-^^i^nifyl-j. 
[J. Biol. Chera. 254:3892-3898(1979)] . 
nt:'>-j3ffitDN7^^y >-;;i'b:/-'l'=i— ^^d^^UtV^ 

20 it. y/^i^ V v'/V' y v'vRO^^/i'^' h v'/i'^^ y v-i-st^ 

:|^=i y ^y^i^x y ^> AM*^l5C0e^fi7/Vi? h v-zi^y 

0^P>;^)-|c$H-t:v^/£(/ V M*. ^^¥5 - 19 2 19 3 
y >'«:5^U#5.*\ y v»a»(^;05^b-CV 

^lEffticay^s r i: \%x% \ y>^i^ \^ 
■ix/i'T 5: ^yf^ y ^— ^"ti. 'Jyv^ v ->/^ y -i^Mc,®, 

30 V>f§|±;S5fe5>0-t?yv?>-i^S(D£fiz:<75*t^l^&#^lc 

8 7 4^|5tfe(7><=->y J>^Wk^Wr^mty 

40 y vlc?5N-5#m;5>i^ ^B|g!f c73^B^ WcttTV ^fco 
[0007] -)^(-s ^^fflv ^55^^fr^£^5IE^t^>o 

m. wm^p^<rMm. wmmi^^^t'. m^(rm<^^^m. 

50 y®^;d-#->j/-HfSr^U -?:tvt>i75#l4SrW?j;5^-t 




(4) 

5 

[00081 

LT|it«i9^S:fifefc^*s y'9-V'>J^m (Fusariu 

/WN - Z - y i^>'CC»^^?£TT'^*f"5) t s B ffj<Dm^ 

^SrT'SI-Mofc. EP*j. 3f^{i, ^•tl-y-i'AjR ^usa 10 
rium) (7>®^, h v'Vj^tl^/Xfi. 7/1'^' 

h ->yUN ° - Z - y d i: tc J; t) 

7/V':J' h v'/VN " - Z - U V? ^J^/i-^ 
—P^tV v>>-S.tlV3J.<±N ° - Z - y i^>-^^^ 10 0 
~ 1 5 O'ClcjSl/ >-C 3—6 05^.g, hi? l- — T'SQiS 

tt, hv^/i-N^-Z-y v'V (iy.T, FZL^^BS 

F AOD il5rt-5 C ^ t fo^.„ 
lO 0 1 0] :^W^(rmm±. hv-yPT?/®?;^ 

v-yl- y v>>aUf/3?.t±7/l'i?' h v-zUN « - Z - y v>>-^ 

CO J: 5 ''iHi: LT. 7i*-y A • ;^3rv';^d?yVA • f. s 
p. y = (IFO NO. 5880) (Fusarium oxysporum f. sp. lin 
1). 7-y-y • ::t^->;^/*^>'l'A • f. sp. ^<-$'^:^0.?o 
NO. 4468) (Fusarium oxysporum f . sp. batatas) ^ 7-^- ]) 
t;J>. • ^v'XtK/I'A • f. sp. — -<^7A(IF0 NO. 4471) (£ 
usarium oxysporum f. sp. niveum) ^ V '^■^ ■ ^^'r v' 
^/K/UA • f. sp. :? ;^ y — ^>A(IFO NO. 6384) (Fusariu 
m oxysporum f . sp. cucumerinum) > 7-y"y !J7 A - ^^v' 40 
;p^n^/l'M. ■ f. sp. ;^ D >--i^'-:hai(IFO NO. 7706) ( Fusarium 
oxysporum f . sp. melongenae) ^ ^i^" y 'J'A • ^^v'^/K 
/VA • f. sp. T t°(IPO NO. 9964) (Fusarium oxyspoi-um f . 
sp. apii) , 71^- y 'J'A • ;^-dr->J?;/K/uA • f. sp. t°=(IF 
0 NO. 9971) (Fusarium oxysporum f. sp. pinO R.XJy'^ V 
• :t^-yy^^/l'M. • f. sp. 77;tf y^dFO NO. 3118 
0) (Fusarium oxysporum f . sp. fragai-iae) ^tc 

loo 11] :^?tm(DF AODma. — ^i-. tiecos 

^bWmt^r^-rSc 50 




J^ra^ps- 1 5 4 6 7 2 

6 

1 ) g^#?rFT-r ^ K y fb^s^b « - >r h 

^c?5r^4^b ; 

2) ^pH(i4. 0~1 3. O. S^pHJiS. 5-C'*> 
?3 : 

3) ^^S^H2 0~5 0XX ^flS<i3 0— 3 S'C 

T-fo(3 ; 

4 ) r y 2 0 0 p g ^fflV ^fc-Jr/U^SolfeX' 
ffiiJ^Lfc^. 5H^rt*>)10 6, 00 0 (106kD 

a) T'fcSo 

[0 0 12] 7|s:^B^C0FAODC0^Jc:fflV^S7/V;? h 
V/l-y v?>®.0«/X»iF Z L{i. 0. O 1 ~ 

5 ofia%i: y v?>^Ro«/xttN" -z - y v'^-O. 0 

1 ~ 2 Om-^/ot^1^fpX\ 10 0—15 O'CldiSV ^ 
T 3 ~ 6 0 b ^ 

5o O O Om 1 cC^Jffi't'tC^^/Vs— 

^2 00g. N«-Z-y v^Vl Og^^?$-\i:. iil^ 

1 2 ox:. 2 0 h i? W— >^J{M-r 5 r ^ tC J: o 

SlcffiV^57/l':;' h->yuy v'V.S.U/XJiFZL-^^ 
ite (l^T. FZLlgtfii:^^) {is ±K<7):^-C'#P> 

tb7t7/Ui? h y v^r^s.u'/xjiF z L 

J::^trr5d\ «»l;tfi> ^/wa— ^0. o l — SOfi* 

y v^v&u^/xfiN °-z-yv=^o.oi~2o 

K2HPO4 0. lSa%, NaHzPO* 0. 1 
m4%. Mg SO4 • 7H2O O. 0 5SS%, C a C 1 

2 • 2H2O 0. 0 lM4%S.O^^3idr^0. 2mft% 
^^■f-^ms^ (^!fSb<fipH5. 6-6. O) ^1 
0 0 ~ 1 5 0'CIC*5U ''T 3 — 6 O^Hy^-— h W— 

[0 0 13] :*:^P^COFAOD0O^(CfflV^-51#itil{is 

a^^. ^(msD^^.^-m-r^'m. 

-C{4. :?'/l'='-^, :ai^->D-y^. 

ii+hye^A, ^^)^J>^ tsjv'y<^2-.. -^'y^'-y. 

fflt/^5::i::55T*#-5» T^^B^COFAODIi. 7/l-i5'hv' 
/wy v^>-S.UJ/X(*F Z L ^W-rSitHfe-Ci^* bfc i: 
:g:'{jJ:<P^*ix2.o ^SH/^l#i^!!<^|Ji:b-C. ± 
|5£75:^-C'»^nfcF Z L^*— 

}i\jxiff^^—:^^mi^^Y7.\jsm (i.o%^/v3 

— 0. 5%FZL. 1. 0%K2HPO4, 0. 1%N 
aH2P04, 0. 0 5%Mg SO4 • 7H2O. 0.0 1% 
C a CI 2 • 2H2OSrJ«0. 0 \%\f^ 5 V^g-^) * 
#{f5:it;i5X'^-5c, ^1, 0 

0 0ml4't::j//l'=— ^ 2 0 g (2%) . F Z L 1 0 g 
(1%) . K2HPO4 l.Og (0. 1%) , NaHsP 
O4I. Og (0. 1%) . MgS04- 7H2O 0.5g 



(0. 0 5%) . C a C 1 2 • 2H2O O. 1 g (O. 0 1 
%) RXM&^^^2.0s (0. 2%) ^Wt-oJS«J 

(pH5. 6-6. O) -C-fe-5c FZLJgifefi. il^tOtg 
*tc:FZLSr^lIt--5>4\ y/un-^tN'* -Z-U 

° - Z - y v^:/) 10 
[0 0 141 ig-*{:±. Jl^. 2 5-3 T'C, ^f*L<f4 
2 8'C-C^ftah-5)c i§itt05pHJi:4. 0~8. Ocm^-Q 
ifF*L<{45. 5~6. 0-Cfe5o \^t^l.^£i)-h. 

• ;e-=¥v';^:!K/i'^ ■ f. sp. y— S:r(^:^t=Ts 2 0~ 
100B§fB^. #f*U<Ji8 0B#PBlJ«»t-5)i:. FAOD 

immi^mcwm^i^^ mi) o rcoiptcuTWib 

^, it'L^Xf*K§l^jibTffi*«c«^>?>. gfejf^. O. 
IMhy;^-^ (pH8. 5) iClSiSU Dino-MilKC 30 

[0 0 15] U^^L^Cii^bs :*^^cr>e6<j;6it)> FAO 

:t<^. K y it-mmi^^^^mir^yy 

ti'^^S'bOtl-So w<7?J;9fc:LT»^ixfcFAO 



^M^8- 1 5 4 6 7 2 
8 

h v-zPy v^VStVXft^/U:? h '>/UN - Z - y 
■a^iSSfeT-li^U i§#1^^b7/U:J' hv-zUT^yg^:^ 

5o rix?>coJS<7?|ltf|5^i4gH-5)FAOD{ivvf=tb^* 

^*fB^'fi, jilL, jii>^ic:j^?i:-T7i^-y iJ'A • ^^~>;^ 
ifs)VJ>.-l. sp. y=-E&5l5<OFAODSrFAOD-Lfc 

[0 0 16] t>lTfCJ^5ie^CC)FAODCOi|^^t^*ffllC|ft 

1. -«tM^.c»^E#l4 

*^^CDF AODfi^yU^ h v-zuy v'V'S.tjyXJiF Z 

^^.ir-rS^/v-i? h y v^-^I^/XfiF Z LJgifeX. 
ffi«^«»1-5:ii:{c±i9^^tb5c FAODI4. ifjX' 

=i—^t y v^:^s.t//3^(iN« -z - y v?>$-^fc(c^ — 

1; i?>-S.t//XiiN « - Z - y i^VS: 

[0 0 17] 2. Sr£:i!^4S.t)W4tm 
:*:^W(^FAOD{i. 5^: 

RI-CO-CH2-NH-R2 + O2 + H2O ^ 
Ri-CO-CHO + R2-NH2 + H2O2 

H. - (CH2) „-Xf4- [CH (OH) ] n-CHaO 
H (5Ctf. nf±0- 6(75^0 T-foi^s R^dS-CHR^ 
- [CONHR3] „COOH (^cf3^ RSjia-T^y 

^la^m m»ii-4 8oo3^Sr^-r) -e^^Sixa 

T-^Ky-fk^tBi^SK^rL-C^SU^ 1^r*t. R3;*5 

m;di 5 5 I^TXhiit-^mm-^ LV V 
[0 0 18] *5g§^(DFAODO#a^fc:>Ed-r?)f£tt^ 
i^T(?>*i(;^^» 

^1 !ff^$nfcFAOD-L(DS^m 
1*1] 



(6) 



4*ffl¥8- 1 5 4 6 7 2 
10 









h i/^U 2- 


ij > 1,67 mM 






1.67 


oU.l 


N*->^;t/-L-U v^v 1.67 




N'-7/V^ h ■>yi'^«'; - L'- 


> 0.02% 


0.24 


Tf. • j L - >; V 


0.02 


M D. 


FBS A*^ 


0,17 


N. D. 


FHSA"^ 


0.17 


N. D. 


h U -v ^ F B S A 


0.17 


0.62 


h 'J ^ F H S A 


0.17 


N. p. 



* 1 : ittH^tb-r 

* 2 : y/\^^ v>'^^M.inT)\y:f^ y 

* 3 : hv'/Ut: hjfejf r/W^S >- 

* 1 ;f5»t>, 7/1^^ h v'/VN ?^ - Z - y v^VS-t/^/V-^ h 



•bi^LfcFAODcOSa^m 
[«2]- 



IFO No. 


F. oxysporum f. sp. 


(1 0" 


U/mg • ^>^<^) 




4468 


bataias 


3.76 


0.228 


16,5 


4471 


niveum 


3.37 


0.340 


g.g 


5880 


fini 


48.6 


13.5 


3.8 


6384 


cucumeiinum 


2.26 


0.234 


9.7 


7706 . 


melongenae 


4.86 


0.276 


17-5 


9964 


apif 


2.65 


0.169 


15.7 


9971 


pinJ 


1.92 


0.138 


13.9 


31180 


fragariae 


25.2 


2.27 


11.1 



[0 0 19] *2^;l^$^^TV^5i:p^^. :^^(0FA 

jS^IC^d-LTfS-titr^LTfctl. irtil^F AOD 

[0 0 2 0] 3. pH^msm^W 
SSdH{4. ii^OFAODf&imefe (^<04. tl 40 

sfssM (0. iMV >m:t3 'J <>M.mm (kpb) , 

hU:^-mmmRX^i^Viy>' (Gly) -NaOHifS 

te©=§-«iMi:iF AOD^monu 3 o°c-ei o^-a 

>-:3f-:i-<— h Lfc^. ( 3 OX^. p H 8. 

0) -C?SttSraiJ^5^l;:J;l9pH{::J:5^^*^ 



(i, 0. iMhy;^-ii®^RS (pH8. 0) (c^^b 
fcFAOD«r2 0-6 0'C<7>«-?fiSre 1 05^^ :^=^^ 

jl'J^Lfc ±ie^&X'S!teLf::^, Tjc^^cOFAOD 
f^SgpHJi. 7. 5~9. 0. j;"9^^b<fi8. 5T* 
fel? (02) , ^f£pHmX 4. 0~1 3. OX-fco 
fc<, Sfc. FAODB^*^{i2 0~5 0°a $?^U< 

ii2 5~4 0'C. J;t)^!f*L<(i3 5'C-C?a^J;<i«f 
Lfc (@3) o ^^^tiS^I42 0~5 0^-Cfeo 

[0 0 2 1] 4. ;^«cr>aij:£ 

(1) ^-r^mmi^^m^it^zxKiWf!^^:^ 
A. 

1 0 OmM F Z L^{S{4fee>/5''t^J?>#fenfcF Z L^. 

mmT^xi^m-t^^itKi.'^xfmi^rc^ 4 5mM 4- 

T 5 jr-^=r\f y 6 0 ■> h/m 1 

— tfj^, R.t>*6 0mM 731/— /U^-?:tl.-^'i-l-l 0 



11 

0^ 1 t. O. IM h^Jy^-m^M (pH8. 0) 

1 m K RiM^m&5 0 n 1 ^u-^u ±M&mm:^ 

-C3. Om 1 ti--5o 3 0XX'2^SH ^-df-^-c- b L 
fc^. 1 OOmM FZL^"S5 0/u 1 SrSyjDU 5 0 

y l^femO^H^jfel?^ (5.16X1 03M-»cin-i) 
[0 0 2 2] B.iji^^?* 

±|BA»i:W^*aSU SS^P^. 3 05^^13 0°C 
T'-l" >-:'f-^-<— h Ufc^<75 5 0 5 n mlCjitt aS5;3tS% 

0. ^m?a'4S:ay^?.o 



(7) <|*Mq^8- 1 5 4 6 7 2 

12 

0. IM h (pH8. O) Im 1 

?K5 0 w 1 ^J^U ^©7KT-iaL«r3. Om 1 t U 

y7-l>^Xtt<:0®E^m®7>i?yH^7>Jx5)o 3 0 
°C-C}»^U J^#@^i:ia^^^tiUfcm> 5 0mM 
F Z L 1 0 O iu 1 ^^DU ^SWXSrl^tt-T-iS^ 

[0023] 5. ^(mm. ffi-i4(k^u^^-fb 
(1) ^(n^ 
10 0. IM (pH8. o) ic. 

-l';*-VSri»*^lmMt''^5J;p»-^PU 3 o'er- 5 

|E<7>S3(C;t^o 
[«3] 











{1 mM) 


(%) 


{1 mM) 


(%) 




100 


FeSOA 


93 


LiCI 


99 


C0SO4 


110 


KCI 


104 


CuClz 


35 


NaCI 


109 


ZnS04 


11 


RbCI 


.109 


AgNOa 


0 


CsCI 


108 


BaCl2 


116 


MgCl2 


103 


HgCIa 


0 


CaCI^ 


98 


FeCl3 


77 


MnCl2 


143 







[00241 (2) ^msmmtr^ 

(1) ro^'l'^vc^^^-P^S^i;!^!^^^ 
^1^0. InM. ^il4JA^*lnMi:UfCc ^■Sr^4 



?SM(pH8. 5)ir2inMv^^:^;^ W b— ^l- (DTT) 

*4_ i§mm<r>F AOUi&^r-^^^ 

[^4] 











(1 mM) 


(%) 


(1 mM) 


(%) 


None 


100 




96 




0 




49 


DTNB*' 


0 




10 


3 - VWJfM 


90 




17 


NaN3 


102 


^ T3 'J 1/ 




a. a' ~ V h*U i^J\y 


103 




104 


0 - V 3.7- VXD >; y 


114 




73 



*1 • PCMB. /<7^'Dn^S^®E^r7K«8 ^At-h^^hMC. FAODffittJiPCMB. DTN 

*2 DTNB. 5. 5'— B. t K^v^V. ^o.^^i/Uk Kyv^MC j; 19, 5S<P1.S 



(8) 

13 

i!SSi->'^;r;^^-r >'^2mM^8s^}DUfc:5 OmM 
feH8. 5) T-fc5= 

[0025] 6. 

-SDS-PAGE (K7'->/W5i^HJ^?-^-^y?'i5' 

-1 0%->-'/U^fflV>T. 4 0mAT\ SB^eT^t&U 
^<i'VkMt. i'-^'^'^]) !Jr:/F^/i— G - 2 5 OT- 

hcO^J^Si. *?]5 1. 0 00 (5 1 kDa) -Cfcofc 



8-154672 

14 

(|gl4)<, y ;^ 2 0 0 p g 

-C«. 5H^if^*ll0 6. 000 (10 6kDa) 

[0 0 2 6] 7. ^fl;^. 

T^^^^'^S^m^^^KnfeJ-ioXfilSU^^^ FAO 

Dtip 1=6. 8T-foofc« 

[0 0 2 7] 8. gBaiwBl^i<^itiJ 
|gW(7>F A O D i: ^rtt^ UfCo 

[*5] 



(9) 



15 



J? 



W CO 

«f-i o 



^m^8-l 5 4 6 7 2 
16 



CsJ OO CM ^ O- 

— 1 



4fi 
IS 

AJ 



5>; 



ili 

A) 



CO 6*5 



CO 



CO 

I 



oo 

CO 



em; 
m 
m 



o 

N 

m ^\ 
m ¥ 



» > 



•3B 



1) : Tj^y^^t (T.Horiuchi et al.) Agric. Biol. Che 
m, 53(1), 103-110 (1989) 

2) : 7^ y 'i7^e> (T. Horiuchi et al. ) Agric. Biol. Che 
la, 55(2), 333-338 (1991) 

3) : :7/V^ > v-zUN « - Z - y iy>'\^y&t^ ttf&tt 

4) : N ^ -D-y/i-i^ h v-z^N -i^/^^/t- U i/>'(::?=t 

(1) 5H^Offlii::*:?gB^COFAODJi{ifec^2a(;)^ 



40 ^J:i9teqtb/&^l-^T-ft6S;^#V\ 

(2) ^ig#*:7^^?^f7>FAODtt^«^*i:LT*^ 

bfc F AD Sr^f 5o 

(3) SK4#^tt:*B0>^^OFAODfi. ^>/y^ 
50 (4) ^y^=^Vy^'m^:^WM(DFAOD(Dmnyy^^ 



(1 

17 

(5) SipH. SiiSlS. ^tU5SHi*|gtCj;5.ffl.«: 
'10 0 2 8] iP6^torri:<. ^^^(75g|^FAODf^:. 

R1-CO-CH2-NH-R2 + O2 + H2O 
-^Ri-CO-CHO + R2-NH2 + H2O2 

RMiT/i-K-^^AS. R2{H:T?y^s ^^^-^^ 

[0 0 2 9] *^0.^CDFAOD^r^ KD lt-^^W^ 

tg^li, ±|5<0^%«fci-$aa, BP*>. pH4. 0~ 
1 3. 0, ^*U<fi8. 5. taff«2 0~5 O'C, 

FAOD(;>^©i, iS^;^5^^(-*3V^T(:Ki 
0. l^-y h/'mli^i, iff*b<ttl~10 0^ 

(1) ^®gHt'K^^^I-S^< 
U FAOD»il^^-y ^/m 1 tUii^'tC^^Lfc 

/rv^t'y V, 3-^^/i^-2-'<xy'^r 
:/y y vt ^/^y^f} -^t"^— 1 7^.7 — /w^cofe 

jsf— (2— t Kd^v'— 3— :^/V'jf:7°DtVU) — m— h 

T'-y v. 2, 4— DC! 7 my— /K N— 

N- (2-k Kcar->- S-T^/l'Tj^T'n tVu) -3,5 

— v^y h=^v'T=y >\ N— ^f^^^-N- (3— x^/l'*^ 



) ii#P^#8- 1 5 4 6 7 2 

18 

7°utvu) -3, 5--:^y7^/i'T::^y n -315^/1-— 

N- (2-t KD:3f->-3-:?!.-'V'J}^:7°«3 t:"''^) -3, 5 

-v^T^y^vv^v^^s 3, 3, 5, s-T^h^y^/v-^ 

- 4 , 4 - t'X (v^y ^/I'T 5 y ) t'7 3i::i/UT 5 
1 0 - (^/WsJ?^ v-y ^/VT 5 y ;&yJ-/}t'-/l') -3,7 

±lE4<7>;^iffi(7>iij:ti-2pi:^-cff 5o {aum^SFAOD 
[0031] *^e^^i!a*4^^^<^*^ffi^ ^"CtT 

30 (^T'DT^r— tfir{4. h y a -=^'^ ^ y 

XIV. y v?yUcii>^K-<7°^^— ifs :7'nu-lf— , >^i3 

y ^^>'F^;i5fe5o 3i^y3J£^7°pxT— tffc 

[0032] ±lScor i: < . ^^S^tOF AODH. :^^t: 

fo-5o sfc. ^/v^- hi^/w^y M-^j^^tt^w-r-si 
D. y<-::t^'>^-^m(n§mi-i^ wmvmxm\>^xh 

50 ig»ai;^^52,tf^i:tcj;>3, BS^ItS^jiir, #l^<Oi^«: 



( 

19 

[0 0 3 3] s^^(7?H^ib(ias^mrf5>^-c-|!^(o:^ 
/Ui5' b-!^5Mirc^„ ^^'i^^<^' 15^(4. ii^<^>:*" 

ife (2 8 OnraOPJi^. K7;:^— Kfe Lowy 

{i. *^^(7)FAODi:$?-*L<(ipH7. 5 — 8. 5. 
<t'?*if*b<«±pH8. 0(73fS»Md^f5^i-5c I^FAO 

OFAOD(7)fi:fi, *^^5>ffi^^tT?a^. |*^Wc'9s 
1 ~ 1 O 0 -y h/mU h ^ 

(pH8. o) d5^ff*U\ ii®?fb7k^<??*J?feSlc:S^ 
^<;) r (1) ~^m\::^^&M^^<:^^^ f-l^ 

100 3 5] 

■^ygmi y A • ^:3r->;^zKy'V'-/>. • f. sp. • y — 

cDtgftt F AOD-L<Oit?^ 
1) IS* 



. 1) ^BS^pB- 1 5 4 6 r 2 

20 

^-i^y • ;^-df->:^*'>'U-A • f- sp. • y — (IFO NO. 58 
80 : Fusarium oxysporum f. sp. lini) €rFZL 0. 5 
%, ;^ 1.0%, l)>i^ZJ3V '>^0. 1%^ 

V>mr-i-}-V'!7J^ 0. 1%. ei^^^^-v'^>i» O. 0 
5%. mt:tijui^^J-^ O. 0 1%. ^—:^h^^^ O. 
2%=t^^Lld^^ (pH6. O) 1 OLlCttSU v^-V 

OOrpm<75^W=T'2 8°a 8 OB$FBl§?^ig«UfCo 

10 2) ftg^f^O^ 

ffi*«^2 7 0g (®aa) 2niM(^DTT5r^tlf. 
0. IMhV^-mmm^ (pHS. 5)8 0 0mUC!g 
®U Dino-MilHCj;i3S^#:*^5?=b7tc Wi^^^ 
9, 5 O 0 r pmT-2 O^^m-L^U ^bixfcJzJf 

3) mm 

20 . (WT. ffi£^i:lB§-t-) ^ADX, "^-L^m. (4''C, 1 2, 
OOOrpm) UT^5^7fcc5'>v<^'^^L.fc. $ 
(::, ±fS{cfii^ar7 5%t^t-^c6J;5l-^Pl--C-i«8! 

y<.x>yiTl#^>Hfcit^^. 2niM(7)DTT^-Q*i- 
5 5 0inM h y >«.-Ji®S^W?K (pH8. 5) (tAIF, 
fStMAiSg-f) ir?^<WU ^ScOBf^4 0%Sr^^S 
'tfffiSASrSyjOLfcio I^ffiS^jSlC^^^yl- h 3-'-«— /V- (bu 
tyl-TOYOPEARL) ^^12 O Oinl^*D;t-C, ^^5/ 
30 ^?fe{Cj:5P^«&^Tofc Jg»MA^SrfflV N7ty< 

2 5%BKS:^tii^S*SAT'¥ifft:Lfc7ai:ii/Uh 3XN° 
— /l^ (phenyl-TOYOPEARL) tsy Mz:Mk\^fz. 
f&ffili^SrBR^^-y:. I^^RSXiJt^. 2 5~0%Bii 

[Hlt|Kb7t?SiM$>*7'5^/i' h 3^<— /P;* (4 O 
40 ^5r^trfX»S^A-C¥^fk) icfflv^fco W^^'^^RM^ 
•yr. Pl^Sn^-C-^Ufcc f£t4iii5>fi4 0~o%^co 

DEAE-h3/<— /U (DEAE-TOYOPE 
ARL) ^^A^'ta-^h:/^^^— ^^Tofc ^MA 

-e¥^»fi:) « ge*iiKi-t-FAOD?s+4*s^e>*T.';tfc 
50 :^^lc:-fe7r^y/^-3 0 0lcj:5y>'i'^fiig^*3:i7'^o 



21 



10 



fc(0. IMNaCl, 2inM DTT^r^O. IMh y 

^-^mm (pH8. 5) -ewb o ztazx 

9, 7 0-10 O^^y hffym0M&i:Wt^ 
[00361 fflS^^U V8MSl^'<i5' h/l^^m 6 iZyjk 

V'So *fcSDS-PAGE (K7^v'>'M5^-:^HJ 'J'A 

2 0 Opg^fflv Nfc-i^yMSiH^ J: (3 '^hivrd^Wm<oW. 

fpO^-?-aK>2*^^r^Tofc„ SDS-PAGE<:is r"— 
fXcO^iSfetC^tV 1 0%y/l'«rfflV^T. 4 0mAX-3 

-G- 2 5 0T**3C''<Cofc« i: LTds^sJ^ 

1) T'DT^T— ^iZM 

1 2. Smg/ml 7°D7^T— irXIV 
dcOia^vS^r 3 7°C-C- 3 0 ^^-^ v^f =l^— h U -t*^ 

2) fS^'J^t 

F AOD^rRfiJ^JlTcD i 5 fc VXM bfc, 
4 5idm yrv^fyv^i^ 

eOiiM N-ai^/V-N- (2-t K^df->- 
3-X/^^:/t3tV^) -m- h/l'-f v^>^fS 
6 0 y h/ml ^ ^— ^^v'^^— If 
0. IM hy;^-i^®5MS (pH8. 0) 
6^r^-> h/ral FAOD-LJ^ 
^^KT-^ft^ 1 ml i; bfc 6 •> h/ml F AOD 

:^->' b/mlfcjfcSJ;?, 0. IMh (P 
H8. 0) T-^f^UTl^Ufco FAODSjt:^i5^3 0 
°CT' 2 ^^Bl-f Vdf ^ VtzM. Ji|B7>&7°D T-r— 
1 0 O lilP;t. 3 0 5 5 brmACH 

1) >^DxT— 
1 2. Srag/ml T'oT^r— tfXIV 

3 7°c-c3 o^^^-r V^=.-<— h U 

2) ®t^J* 

FAODSrE^iSfil^Tt^J: 5(^UTPI^U/t, 

4 5mM 4-T^/T>"f-\^V>^^ 
eOnM N-^f^/l^-N- (2-t Kx3=¥v'- 
3 — ;^yW*:7°a tVU) -m- h/V-ri^V^^^ 
6 0 -yh/ml <— v-^ — 
0. IM hU:^-mmmi^ (pHS. 0) 
63.::i j/ h/inl FAOD-Ll^ 



(1 2) i|#M¥8- 1 5 4 6 7 2 

22 

m<D^y'::L=^y H5>T-#{i^5 1.000 (5 1 k D 
a) -efcofeo — y/V.;5>i©liO. IM NaCI-^W 
o. iMhV ^-m^SM (pH8. 5) ^fflVNXtro 
fc^*. I251c^jH-J;5I-, *tl0 6. 000 (1 0 6 
kDa) T-fcofco 7|c|Di£f|irc^L;feFAO 

[0037] iefi6CT2 ^Wbfc hjkfSr/urf 5 >i^<z> 
h y ^/ATk^ffi-d^^-fr. o~ 1 0%<D^tvmStff:> 



6 Oiil 
6 0 ;i 1 



3 0;i 1 

3 Ow 1 
3 O^i 1 
300ai 1 
50ju 1 

[0038] mi&MS fc hiifST/i':/? vcc#^b^ 

0. gyo^-fb-^-h y ■^'i^7J<^«3mnr. mtbi vM-mr 

>- (v-iZ-^tt) 1 5 Omg. fc bjfiifST/i':/5: >- 
(v^rZ-^tt) 1 5 Omg^r^H^'ixi^bfco 

fflv^-ci^Ufct::^. ^:<^k^f4^ 2 4. 6%~6 

1. 1%-cfcofc ::J^^b<o^^fflv^TOTw^fef^* 



30 



6 0;<1 

(Vi/-v^±) 6 0 1 

*t)9 0°C-e55>5aJ[^LTSJ£;^Jl:$'ar^- 



3 0;i 1 

3 Om 1 
3 Om 1 
300ju 1 

SOjLI 1 



23 



(13) it#ffl2p8-l 546 7 2 

24 

(0039] |aSgij4 «Sft;-^^^^D k'>^^(75a!|^ 
T^^-ar. 0~3 0%(D3^Ti^O^£5^iik-^^ 



sg@7KT'^S:lml<h Lfc:c 6^^ y h/ml FAOD 
- L^fi. HiSe^'J 1 <0^}^X-mc F AOD - L * 6 ^ 
::^>' h/mllc/^'5J;9. 0. iMh V ^-^^M^SM (p 

H8. 0) -efftf^L-Cl^bfc. FAODSJtSi$*3 0 
'tT- 2 h L/^cm, ±SBO#:/D T^T— 

if*n^?^^ 10 0/1 1»PX. 3 0 ^(75 5 5 5nmlC*3 

1) T^OT^T— fe'^toa 

;Stfb-^*^^D k'>^g 2 5^1 

5 0 0=-— .y^/ml T5 /-^T'^^— .5^1 

0. iM hv:^-m^mm (pH8. 0) 20ui 

CC0!!g'§-?SSr3 0t:-C3 0:»fBl'r>'=^=^-<— hUfco -t 'L^5^Sr^Tofc, #f5tbfc±fWlC2M 
cc#. 1 0 % Ml J? n cjg^5r 5 O ai 1 1}\i±xm!^ L-^ 0 At l»D;t't'i^®- Ufcc 

0"=C-C3 O^rgHeUfc^ 12 0 0 Orpm-C 1 O^^m 

2) f51^!l^ 

SmM N- C*/u*:^v';<5^/PT5y:i&>'Vd<— /u-) -4,4- 

eOJ^S/h/ml ^=3r->^?'— fef^S 
O. IM MJ^-i^aSM (pH8. 0) 



NaOHSr*55 



4 j-in-y h/ml FAOD-L^ 
^®7K-r^$rlnili:Lfc, 4J--5'h/inl FAOD 
- L^m. le^'J 1 c7?:^feTl#fc FAOD-L^4^ 
h/ml(C/^5J:p, 0.. lMhy;^-ti®^fiS (p 
H8. 0) X-^f^L-TS^bfco FAODSJ^S5«r3 0 

■t'M^?S^8 0 mISPX, 3 05>^O7 2 7nrai-*5it 
[0040] 



SO/il 

3 Oyiil 
300a*1 
i OmI 

ioT. iE5ttr|ifb^>-^^°i^^*:*r^.r:i:;0s-t?#, » 
m 1 1 l^JftNfcT-(bF AOD<Z54®»i:^^BlC0 

IS 21 F AOD <Dm^'px<pm±t mmpHnm^ 

30 [12 3] FA0D(0^4'-eroflgttt^ia*OBI^ 
104] SDS-PAGE (K7="i^>'V'6fL^-^-h y ^'■^ 

• si^ y r ^ y -'UT 5^ v^f^Ws^^Wi) (c*5tt 5 f a o d 

{Ci-5FAOD-L W^fiSil^CD^* y 

[06] FAOD-Lc^PiiltZX-ii^' h/K 
[07] Sibt hifaftrywy^VCOig^tFAODf^ 
ffl i I? *i*^nfci^^{b7Kmi:<k <^M^?r^rr 

40 7c 

, [08] t Mfii?fT/W7'^:/<75M^b^i:FAODitffl 
ici ^)^$t^fc^g^^b7Km»i:<7?M#,Sr:^%f ^5^7 7o 
109] tl{b^*^^ntf^'(^giai:FAODf^ffl{Cj: 





[me] 

105] 

0.03 n ' — 




600 



(1 5) 



!l^mW-8-l 5 4 6 7 2 




0.30 



0.25 



o.zo 



0 5 10 IS 20 2S ao 39 



(51) Int. CI. 6 

C12R 1:77) 



F I 



(72)^B^# # 



